Visits to settings such as emergency departments (EDs) may present a "teachable moment" in that a patient may be more open to feedback and suggestions regarding their risky alcohol and illicit drug-use behaviors. Screening, Brief Intervention, and Referral to Treatment (SBIRT) is an 'opportunistic' public health approach that targets low-risk users, in addition to those already dependent on alcohol and/or drugs. SBIRT programs provide patients with comprehensive screening and assessments, and deliver interventions of appropriate intensity to reduce risks related to alcohol and drug use.
INTRODUCTION
Alcohol and drug misuse in the United States are major public health problems that degrade the physical and psychological well-being of individuals, families, and communities. [1] [2] In recent years, the need for improved alcohol and drug use behavioral risk reduction strategies has led to the rise in popularity of brief interventions (BI), time-limited, structured, goal-oriented interventions that typically last 30 Volume XIV, no. 3 : May 2013
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Woodruff et al minutes or less. 3 In 2003, the Center for Substance Abuse Treatment (CSAT), within the Substance Abuse and Mental Health Services Administration (SAMHSA), began federal funding of Screening, Brief Intervention, and Referral to Treatment (SBIRT) demonstration programs. Unlike primary prevention that targets non or low-risk users, or treatment services for people already dependent, SBIRT provides early intervention services targeted at individuals who misuse alcohol or illicit drugs, but who may have not yet developed dependence. 4 Although individual program frameworks vary, all SBIRT programs share 2 key components: screening and intervention. Individuals who screen positive for alcohol or drug problems are provided with an appropriate educational or therapeutic service. Most of those screening "positive" are categorized as relatively low risk and receive a BI, consisting of a timelimited motivational interview done in the ED that focuses on increasing patient awareness of the risks of substance abuse, feedback on normative use and safe limits, and eliciting motivation to change. 3 Individuals at moderate to severe risk are provided brief intervention plus brief treatment (e.g., 6 face-to-face counseling sessions) or Referral to Specialty Treatment for more intensive support. 3 Studies have suggested SBIRT's effectiveness in emergency department (ED) patients. [5] [6] [7] [8] [9] [10] [11] The ED visit may present a "teachable moment" in which a patient may be more open to feedback and suggestions regarding their risky health-related behaviors. Despite the proliferation of BIs in EDs, a recent meta-analysis suggested that benefits from such services are not necessarily due to the BI itself, and that the benefits may be short-lived. 12 Studies have also identified substantial challenges with methodology and feasibility in such settings. 13 Further research is needed to determine the true effectiveness of BI in acute medical care settings.
The purpose of this evaluation study was to examine substance use outcomes of Southern California's large SBIRT service program, known as CASBIRT, which was conducted with a large convenience sample of ED/trauma patients in 12 acute care settings. Although it was expected that CASBIRT would exhibit levels of effectiveness similar to other SBIRT programs (particularly with regard to alcohol use), we believed it possible that some outcomes would be unique due to the socio-demographic characteristics of the residents of San Diego County, which includes a large Latino population. In addition, because data were collected in a border region with relatively high drug trafficking activity, it was possible that results would differ from other regions in the United States.
METHODS

Screening and Intervention Procedures
The California SBIRT program, CASBIRT, provided services from June, 2007 through July, 2010, and screened close to 120,000 patients in 12 San Diego County hospital EDs and trauma centers as part of routine care. A private area, usually the room in which the patient was waiting to receive care, was used to conduct the screening interviews. Screenings were conducted by trained Health Educators (HEs) at various times during the patient visits, and were frequently interrupted for medical care and resumed later in the visit. HEs attempted to screen all adult patients (18 years of age and older), regardless of the reason for their ED visit, with the exception of patients with severe illness/injury, acutely intoxicated patients, and patients who were not competent or capable to give consent. Patient participation was voluntary and permission (but not informed consent) to be screened was obtained prior to screening. HEs explicitly stated to the patient that the questions were asked of all patients for purposes of providing the medical team with comprehensive information about patient health status in order to improve overall quality of care. Typically, the screening process took about 10 minutes, although for higher risk patients, the process could take up to 30 minutes.
HEs screened patients using the Alcohol, Smoking, and Substance Involvement Screening Test (ASSIST), a 9-item instrument designed for the World Health Organization (WHO) in 1997 as a valid and brief method of screening for substance use in medical care settings.
14 The severity, or risk level of the patient's alcohol use and illicit drug use was derived from ASSIST items assessing past 3-month use of alcohol and eight individual illicit drugs (i.e., cocaine, cannabis, opioids, hallucinogens, amphetamine type stimulants, sedatives, inhalants, and an option for an "other" drug). We applied cut points, based on those of the developers but modified for our local ED population, were applied to raw severity scores to categorize patients into 1 of 4 risk categories for alcohol and each illicit drug. 15 For alcohol use, patients were categorized as Low-risk (scores of 0-6), At-risk (scores of 7-19), High-risk (scores of 20-26), or Severe-risk (scores of 27 and over). For use of each of the eight illicit drugs, patients were categorized as Low-risk (scores of 0-1), At-risk (scores of 2-18), High-risk (scores of 19-26), or Severe-risk (scores of 27 and over). For each patient, the highest of the 8 ASSIST drug risk levels was used as an overall measure of drug use risk. Risk level cut points for alcohol were different than the cut points for illicit drugs because some alcohol use is considered within safe, while any use of illicit drugs is considered a problem.
Low-risk patients for both alcohol and drugs were congratulated for their status and encouraged to continue practicing healthy behaviors. Patients in the other risk categories were offered services that corresponded to the severity of their risk level: all patients received a minimum of a brief intervention (BI); high risk patients were offered an opportunity to participate in up to 6 sessions with a brief treatment counselor in person or over the phone; and severe risk patients were offered Referral to Specialty inpatient or outpatient Treatment. If a patient fell into different risk
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California's Alcohol and Drug Screening and Brief Intervention categories for alcohol and drug use, the service delivered was tailored to the individual's highest level of risk. If a patient declined a more intensive level of intervention, he or she was offered a lower intensity level of service.
CASBIRT's Brief Intervention
Core elements of the BI included focus on increasing patient awareness of the risks of their misuse, feedback on normative use and safe limits, and eliciting motivation to change. 3 The HE began by positively reinforcing healthy behavior, such as drinking within recommended limits or abstaining from illicit drug use. Depending on the severity of their substance misuse, HEs encouraged patients to reduce to the recommended drinking limits and to abstain from drug use while also detailing risks associated with heavy alcohol and/ or drug use (e.g., long and short term health risks, financial, social, and legal problems). These interventions utilized motivational interviewing, a communication method that determines a person's willingness to change and attempts to negotiate a commitment to reduce substance use. [16] [17] Brochures with educational information and guidelines for reducing risks were used to supplement and direct the dialogue between the HE and patient.
Health Educators (HEs) Training
CASBIRT utilized bi-cultural/bi-lingual (English/Spanish) HEs who were able to meet the linguistic and cultural needs of San Diego County's large Latino population. Twentyseven paraprofessional Health Educators (HEs) delivered SBIRT services after receiving 3 months of training, including two weeks of training in cognitive behavior therapy from a licensed psychotherapist, and motivational interviewing training provided by the author (MH). [16] [17] The curriculum also included alcohol and drug education, intervention protocol adherence, videotaped role-playing sessions, and onsite shadowing with feedback.
About 85% of the HEs were female. The majority had interviewing experience and were students pursuing bachelor's degrees in health and human service-related fields. Two HEs had master's degrees, and 1 had previously worked as a dentist in Mexico. HEs were present in most ED/trauma centers 7 days a week, with coverage from 7AM to 11PM.
Follow-up Procedures
As part of its program evaluation activities, CASBIRT's goal was to recruit 10% of all those screened for a followup telephone survey. After screening and delivering an intervention, a subset of patients was targeted by the HE for the 6-month follow-up interview. Patients who fell within an elevated alcohol or drug risk level (At risk or above), and whose last 2 digits of their telephone number fell within a specified range were asked about their willingness to participate in a follow-up. The range of the last 2 digits of telephone numbers was used to introduce randomness to the selection of patients targeted for follow-up. If patients consented to participate in follow-up, they provided their own contact information as well as that for at least 1 friend or relative who could be contacted in an attempt to locate the patient. Cohort maintenance activities in the form of periodic telephone contact and a postcard were used to keep in contact with those identified for follow-up. Patients were also informed they would receive a $20 gift card by mail upon completion of the follow-up interview.
Bilingual Evaluation Assistants (EAs), separate from Health Educators, were trained in health surveying, cohort maintenance, and Telescript software (Telescript, Inc., Norwood, NJ) to track and conduct 6-month telephone followup interviews. EAs continued to call each participant until they completed the 6-month interview or until the participant fell outside of the follow-up window at 8-months post intake. Six-month follow-up interviews consisted of the same alcohol and drug use items asked at intake. Follow-up interviews typically took 15 to 20 minutes to complete.
Sampling
Figure 1 graphically presents the flow and number of patients receiving screening/intervention, recruited into follow-up, and participating in follow-up. HEs approached 150,979 patients presenting to ED and trauma departments. Approximately 22% of those approached (n=32,886) did not complete the screening assessment for various reasons. As shown in Table 1 , most missed screening opportunities were due to patients having been previously screened by CASBIRT, being incapable (e.g., disoriented), or being ineligible by virtue of age and language barriers. Only 1% of patients refused to be screened. Approximately 20% of those patients screened (n=24,363) screened positive for alcohol or drugs (or both) with the ASSIST instrument. A total of 2,436 screened patients consented to be in the 6-month follow-up sample. Of those, 1,504 (69%) were lost to follow-up, leaving 672 patients who comprised the complete longitudinal sample. The 1,504 patients lost to follow-up were included in the analyses using an intent-to-treat (ITT) approach whereby their intake responses were carried over as follow-up values.
Design and Measures
This evaluation study utilized a single group pre-post test design. Prior to the analyses, approval for the study was obtained from San Diego State University Institutional Review Board.
Outcomes. The Government Performance and Results Act (GPRA) assessment tool was used to assess past 30-day binge drinking and use of illicit drugs, as well as sociodemographic information.
18-19 GPRA's alcohol and drug use measures are modified items from the widely-used Addiction Severity Index. 20 Six dependent variables were computed at baseline and at follow-up: (a) past 30 day prevalence of binge Independent Variables. At intake, HEs asked the patient's gender, age, and race/ethnicity. Age was treated as a categorical variable, with groups defined as 18-24, 25-34, 35-44, 45-54, and 55 years and older. Race/ethnicity was determined using GPRA options and recoded into the following: Latino/Hispanic, Black, White non-Latino, and Other. Patient's ASSIST risk level for alcohol and drugs assessed at intake was categorized as low risk, at risk, high risk, or severe risk. Finally, a 'type of user' variable was computed with the 2 categories: (a) alcohol binger or drug misuser only, or (b) misuser of both alcohol and drugs.
Data Analysis
We used frequency distributions to describe the disposition of screening attempts and overall sample characteristics. We used Chi-square and t-test analyses to assess baseline differences in those followed and those lost to follow-up. Chi-square analysis was used to describe the sociodemographic characteristics of patients by type of user. To assess intake-to-follow-up change, we used a conservative ITT approach in which 6-month values for outcomes for those lost to follow-up were recoded with the last value carried forward (LVCF). 6, 21 This approach meant replacing missing follow-up values with intake responses to avoid potential non-response bias. We then used generalized linear mixed models (GLMM) to assess changes in past 30 day prevalence of use (i.e., logistic GLMM) and days of use (i.e., linear GLMM) among those At risk and above for misuse, adjusting for clustering by ED/trauma site. We also used GLMM to assess subgroup differential change by separately testing interactions between time and gender, age, race/ ethnicity, risk status, and type of user. In these interaction models, site and time main effects were included in the model. We conducted all analyses using SPSS Statistics release version 19 (IBM, Chicago, Illinois).
RESULTS
Adequacy of the Sample
Those lost to follow-up (n=1,504) and those successfully followed (n=672) were found to be similar with regard to sociodemographic characteristics and most baseline substance use measures, including: gender; age; race/ethnicity; status as an ED versus trauma patient; marijuana use risk level; prevalence of past 30 day alcohol binging, illicit drug use, and marijuana use; and the number of days in the past 30 days 1 used illicit drugs and marijuana. On the other hand, those lost to follow-up had a significantly higher alcohol risk level (p<0.01); a higher drug use risk level (p<0.05); and a higher number of days of binge drinking in the past 30 days (p<0.001) than those successfully followed. 
Sample Characteristics
Fifty-nine percent of the ITT follow-up sample were men. The average age was 39 years of age (SD=13.9) with a range of 18 to 99 years. The follow-up sample was comprised of 42% non-Latino Whites, 38% Latinos, 14% Blacks, and 6% Other races/ethnicities. Roughly 40% of Latinos opted to have the intake interview in Spanish. Close to 90% of patients were screened in the ED while approximately 10% were screened in trauma units.
Of those screening positive for drug or alcohol abuse, 25% of the ITT sample misused alcohol exclusively, 54% misused illicit drugs only, and 21% misused both. As shown in Table 2 , demographic characteristics differed significantly for those misuse groups. The alcohol-only group had a particularly high proportion of males, older patients, and Latinos. The drug use only group was almost equally comprised of males and females, was spread out fairly equally across age groups (with the exception of the 18-20 year olds), and was comprised of a large proportion of nonLatino Whites. Concurrent alcohol and drug misusers were predominately male, relatively young, and were typically nonLatino White or Latino. While trauma patients comprised a relatively small percent of patients overall, misusers of alcohol only and alcohol and drugs were more likely to be seen in trauma than were the drug only misusers.
Among those who were in the At risk or above categories for drug use, 48% had used marijuana in the last month, 14% methamphetamines, 7% cocaine, 5% heroin, 2% hallucinogens, 1.4% benzodiazepines, and 0.5% each morphine and oxycontin. About 2.5% reporting using another illegal drug in the past month; 3.5% reported injecting drugs in the past month. The mean number of different drugs used in the past month (excluding alcohol) was 0.7 (SD=0.78), with a range of 0-7 drugs. Among those using any illicit drug in the past month, the average number of drugs used was 1.2 (SD=0.62).
Changes in the Overall Sample
Figures 2 and 3 present changes in past 30 day prevalence and days of use, respectively, for alcohol binging, illicit drug use, and marijuana use for both the true longitudinal sample and the ITT sample. Differences in the magnitude of change in the two samples underscore the bias in estimates that can occur should data only from follow-up responders be used. ITT follow-up prevalence estimates were 1.4 higher (for binge drinking) to almost 2 times higher (for drug use and marijuana use) in the ITT sample than in the longitudinal sample ( Figure  2 ). Regarding days of use, ITT sample estimates were over twice as high as those in the true longitudinal sample for all 3 substances.
All subsequent results will be based on ITT sample results. As shown in Figure 2 for the ITT sample, the pastmonth prevalence of binge drinking declined from intake to follow-up by a modest 4.3 percentage points; drug use prevalence reductions (10.4 percentage points) and marijuana use prevalence reductions (7.3 percentage points) were of Figure 2 . Overall changes in prevalence of past 30 day binge drinking, illicit drug use, and marijuana use in the longitudinal sample and intent-to-treat sample (ITT).
greater magnitude than binge drinking prevalence changes. Days of binging for the ITT sample decreased by 0.39 days, illicit drug use decreased by almost 1 day, and marijuana use specifically decreased by 0.66 days (see Figure 3) . Figure 4 presents changes in the past 30 day prevalence of binge drinking, drug use, and marijuana use for those in the categories At risk or above for the substance based on the ASSIST screener. GLMM analysis adjusting for site indicated statistically significant change in the past 30 day prevalence for all 3 substances, with binge drinking decreasing by 9.9 percentage points, and illicit drug use and marijuana use each decreasing by about 14 percentage points ( Figure 4) . As shown in Figure 5 , reductions in days of use were also statistically significant: binge drinking decreased by 0.8 days, and both days of drug use and marijuana use decreased by 1.2 days.
Changes in Those with Substance-specific Risk
Differential Change by Sociodemographic Characteristics and Risk at Intake
To examine whether change was similar by gender, age, race/ethnicity, risk category, or type of user (misuse of alcohol or drugs, versus misuse of both), interactions were tested for all 6 outcomes within GLMM, adjusting for site. For prevalence outcomes, a near consistent finding was seen in which males, those at high or severe risk for the substance, and misuse of one substance versus misuse of both showed greater past 30 day abstinence than did females, those at relatively lower risk, and those misusing both alcohol and drugs at intake (data not shown). Differential change in the past 30-day prevalence outcomes was not significant by age and race/ethnicity. Similarly, males and those at relatively higher risk at intake (high and severe risk) reported greater reductions in the number of days of use than did females and those at relatively lower risk at intake (data not shown). Age categories, racial/ethnic groups, and type of user did not vary greatly in days reduced, indicating reductions in days of use were fairly consistent among them.
DISCUSSION
This study examined patient alcohol and drug outcomes 6 months after participation in California SBIRT services which were routinely offered to patients at San Diego County EDs and trauma centers. The overall results were consistent with those of other studies which have demonstrated that screening and brief intervention programs are effective at reducing substance use. [4] [5] Even after employing a conservative analysis approach that replaced missing follow-up data with intake values, there were statistically significant reductions in all 6 drug and alcohol use outcomes, although the clinical significance of these reductions is not known. Past-month abstinence from binge drinking, use of any illicit drugs, and use of marijuana specifically among those with risky levels *** p<0.001 Figure 3 . Overall changes in number of days in the past 30 that one binge drank, used illicit drugs, and used marijuana in the longitudinal and intent-to-treat sample (ITT). *** p<0.001 Figure 4 . Changes in past 30 day prevalence of binge drinking, illicit drug use, and marijuana use among those at risk. ***p<0.001 Figure 5 . Changes in number of days in the past 30 that one binge drank, used illicit drugs, and used marijuana among those at risk.
examined. Therefore, while some patients lost to followup may have had slightly more risky behavior patterns, the groups were otherwise quite similar, a surprising finding considering the low response rate.
LIMITATIONS AND STRENGTHS
Although the existing protocol for provision of Screening and Brief Intervention services in San Diego County included some data collection, its design as a service, rather than research program lends itself to several limitations. Since it was a real-world service provision project, randomization to treatment and control groups was not feasible. Without a control group, it is impossible to know if patients' substance use behaviors would have improved on their own, independent of services delivered. It is also possible that patients experienced test reactivity, whereby the measures themselves prompted the behavioral changes, rather than the interventions. Another potential explanation for decreased risky behaviors is the therapeutic effect of attention alone; that is, it may have simply been the time spent with a health educator that lead to behavioral changes, rather than how that time was spent. The baseline interview was conducted inperson, whereas the follow-up was a telephone interview. To the degree that these 2 methods differ with regard to veracity of reporting, a systematic bias could have been introduced. The large amount of missing follow-up data is a concern, and although imputation was conducted to reduce non-response bias, the use of last observation carried forward in analyses can introduce bias. 22 Finally, this study lacks biological confirmation of claims of abstinence or reduction. All data recorded at baseline and follow-up were collected exclusively through patient self-reports. Without biological confirmation, it is likely that some patients exaggerated or misreported their reductions in drug and alcohol use.
Despite the limitations, the present study has many strengths. Although not population-based, CASBIRT attempted universal screening and the convenience sample came from a large, ethnically-diverse patient population with a wide range of medical needs. Linguistically appropriate screening, intervention, and follow-up assessment was available for Spanish speaking Latinos. Interventionists (paraprofessional health educators) were well trained and supervised on an ongoing basis, working side by side with a supervisory Health Educator who provided feedback on an ongoing basis. CASBIRT services were integrated into the acute care setting, and were well received by ED/trauma staff and administrators. The analysis method based on intention to treat principles gives confidence in the results, insofar as nonresponse bias was reduced.
CONCLUSION
These results suggest that SBIRT services provided in acute care settings are associated with modest changes in recent alcohol and illicit drug use. of misuse increased by about 10 to 14 percentage points (reductions in the range of 17% to 25%). Days of use in the past 30 days decreased as well, with binging days decreasing by almost a full day, and drug use and marijuana use specifically each decreasing by 1.2 days.
The InSight project in Houston Texas was a wellimplemented and thoroughly evaluated SBIRT project that overlaps conceptually and methodological to some degree with the current study. 6 Therefore, we thought it useful to roughly compare our results to theirs. The reductions seen in the current study are considerably more modest that those reported by the InSight project, which reported an almost 50% reduction in the prevalence of heavy drinking, a 60% reduction in the prevalence of illicit drug use, and close to a 50% reduction in the number of days of heavy alcohol and drug use. 6 Geographical/demographic, methodological, and programmatic differences exist between the CASBIRT and InSight projects which make strict comparisons between the two projects' results difficult. For example, the projects used different screening instruments and definitions of risk/severity status. Screenings were conducted by professional health care workers in the InSight project, whereas CASBIRT employed paraprofessional health educators for both screening and intervention. InSight's follow-up rate of 66% was much higher than CASBIRT's; therefore, large-scale imputation of follow-up values was not necessary for InSight.
For the purposes of potentially informing future SBIRT service delivery, changes by baseline risk and sociodemographic subgroups were examined. The present study found a fairly consistent pattern of greater change among men (than women), among those at relatively higher risk status (versus lower risk), and among those with only one substance of misuse (versus both alcohol and illicit drug misuse). No differential effect was observed by race/ethnicity and age, indicating similar affect of CASBIRT services across age and ethnoracial groups. To some degree, these results parallel those of the InSight study, which reported greater decreases in alcohol outcomes among those at higher risk (although this was not observed in Insight's drug use outcomes). 6 This finding in both studies of greater change among those with the greatest problem severity is somewhat surprising, given SBIRT's primary focus on impacting the large number of non-dependent, relatively lower risk users. 3 It may be that, in both studies, those patients with higher risk or severity were more receptive and motivated to make changes than those at relatively lower risk levels. In addition, regression to the mean cannot be ruled out.
As with any research that requires follow-up with patients with risky drug and alcohol use behaviors, there was a concern that patients lost to follow-up were significantly different from those who were contacted at follow-up. Patients lost to follow-up reported higher mean days of binge drinking and higher alcohol and drug risk levels, but were not significantly different with respect to all other variables
